The title compound was synthesised in an attempt to prepare phosphenyl-tri-orJ/iotoluidine, X-ray crystallographic studies show that it contains a P-O-P bridge with extensively hydrogen bonding between -^P=0 and H-N < groups. The P-N bond lengths are different and this can be attributed to some combination of hydrogen bonding and varying p Z7-d Z7 interactions along the bond.
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hydrogen bond to H(2) bonded to N(2) on another symmetry related molecule. These N-H bonds have a mean length of 1.00(2) and the O -H bond lengths and 0--H-N bond angles are 2.11(1), 1.96(1) and 1.95(1) Ä; 136(1)°, 168(1)° and 144(1)° at H(3), H(4) and H(2) respectively.
At the bridging oxygen atom, the P-O-P angle is 134.1(5)° and theP-0 bond lengths of 1.596(4) (P(l)) and 1.614(5) Ä (P(4)) are within the range that would be predicted [4] for this angle. The P-N bond lengths are 1.657(9), 1.632(10), 1.646(9) and 1.648(9) Ä for N(l), N(2), N(3) and N(4) and P(l)-0(3) and P(2)-0(3) are 1.596(7) and 1.614(7) Ä. Since both phosphenyl oxygen atoms are hydrogen bonded, the orientation of the nodal plane of the phosphenyl ti bond is defined at both phosphorus atoms. From the Figure and a scale model of the compound it can be seen that maximum n interactions between the non-bonding occupied p orbitals of nitrogen and oxygen and the unoccupied d orbitals of phosphorus atom occurs at P(l) with considerable overlap along the P(l)-N(2) and P(l)-0(3) bonds but not P(l)-N(l) bonds while at P(2) overlap can occur almost equally along all three nominal single bonds. This would make P(l)-N(2) the shortest of the P-N bonds with P(2)-N(3) and P(2)-N(4) equal and of intermediate length and P(l)-N(l) the longest, while P(l)-0(3) should be shorter than P(2)-0(3). This is what is observed though the actual differences in length are barely significant. However, the difference in P-N bond lengths is open to an alternative explanation. N-H--0 hydrogen bonds are formed at N(2), N(3) and N(4), from the lengths of the bonds and the angles at the hydrogen atoms, that at N(2) will be the strongest and at N(3) the weakest. In these hydrogen bonds, depending uopn their strength, there should be some slight electron transfer from the oxygen to the nitrogen atoms with a coirespondingly small decrease in the P-N bond length. Thus P(l)-N(l) should be the longest bond (Pl)-N(2) the shortest and the remaining two intermediate and this is observed.
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